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674a Wednesday, February 6, 2013have further influence in the binding of the drug to form transport and regu-
latory complexes. Our findings point out that BSAn has more potency than
BSA agent in delivering anticancer drug emodin.
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Previously, we have synthesized photochromic ATP analogue
Phenylazobenzoyl-iminoethyl-Tri-Phosphate (PABITP) that change its struc-
ture reversibly by light irradiation in order to photo-regulate the function of
myosin II. PABITP was hydrolyzed by skeletal muscle myosin and induced
dissociation of acto-myosin. X-ray small angle solution scattering analysis of
myosin interacting with PABITP showed that the radius of gyration values
of S1PABITP(trans) and S1PABITP(cis) are identical to those of S1ATP
and S1ADP respectively. The results suggested that the photo-isomerization
of the PABITP induce conformational change of myosin head, which may re-
flect energy transduction. In this study, we examined the possible application of
PABITP as a nucleotide analogue to other nucleotide required bio-molecular
machines, smooth muscle myosin, myosin V, conventional kinesin, Kif18A,
Eg5, tubulin and small G-protein Ras. PABITP was hydrolyzed by these kine-
sin and myosin ATPase. PABITP induced microtubule gliding on conventional
kinesin but not induced actin gliding on skeletal muscle myosin. PABITP
induced polymerization of tubulin to microtubules. We also examined the
effect of reversible photo-isomerization of PABITP for Ras and actin.
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Magnetic hyperthermia offers new potential for treatment of cancerous tumors.
In this therapy, a biocompatible magnetic material is localized inside the body,
then heated in vivo upon exposure to a high-frequency magnetic field. The re-
sulting thermal energy ablates tumor cells with minimal damage to surrounding
tissue. Iron oxide nanoparticles have been widely studied as a material for
magnetic hyperthermia applications. The goal of many of these studies is to op-
timize the heating efficiency of an ensemble of magnetic nanoparticles. Heating
efficiency is quantified in terms of the power absorbed per unit mass (specific
absorption rate, SAR), and is in general very sensitive to many parameters in-
cluding both the physical and magnetic properties of the particles. However,
optimizing the properties of the individual particles is not the only consider-
ation for hyperthermia; recently, an emphasis has been placed on the role of
collective behavior in determining SAR. In particular, when particles become
concentrated, inter-particle interactions can have a significant effect on heating
efficiency. However, studies which examine the effect of particle concentra-
tion on SAR vary widely in their conclusions. This is likely due to the con-
founding effects of aggregation and agglomeration which generally increase
with concentration.
We use a novel magnetic-nanoparticle/silicone composite material to isolate
the effect of concentration on SAR. The material is homogenous at the
nanoscale, and can be produced with nanoparticle concentrations varying
smoothly from 0-50% wt. (0-17% v.) without any particle aggregation or
agglomeration. We calculate SAR for each sample using calorimetric tech-
niques and determine SAR as a function of magnetic nanoparticle concentra-
tion. This data contributes to a fundamental understanding of concentration
effects on heating efficiency, ultimately leading to better materials for mag-
netic hyperthermia.
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An overview of measurements of intrinsic electromagnetic noise from rat cor-
tical neurons ex vivo is reported here. A series of experiments was conceived
around a modified Kerr brain chamber setup with a special vector microelec-
trode array to measure electromagnetic noise intrinsic to living cells, beyond
the Johnson noise limit. Cortical cell sections (mainly neurons) from Wistar
rats were obtained and kept in specially developed brain chambers wherein
recordings were made under physiological conditions. There were spectra of
conspicuous electromagnetic noise measured from living cells distinguishablefrom Johnson and 1/f noise and from the noise measured from dead cells or
medium alone. An exhaustive overview of the experiments and the suggested
technique, involving measurements reported here, is presented. A preliminary
model is outlined to explain this noise and its origin as well as possible under-
lying connections with neuronal physiology, especially with intercellular
calcium ion flux and waves. This study may have some significance as it
may provide possibility of electromagnetic mechanisms playing possible roles
in higher functions of the cerebral cortex. In addition, the technique offers
promise as a useful new biophysical method in analysis of electromagnetic
signals from living cells in vitro or ex vivo.
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Superparamagnetic Iron Oxide Nanoparticles (SPION) are used as an MRI
contrast agent for imaging SPION-loaded stem cells in biomedical applica-
tions. SPION-labeled stem cells are monitored during the recovery period fol-
lowing transplantation. However, SPION interference within cells has not
been clarified to date. We constructed and characterized maghemite nanopar-
ticles, which are biocompatible for a variety of biomedical applications such
as MRI contrast agents, fluorescent agents and as magnetic drug delivery car-
riers. We tested novel SPIO-nanoparticles including a variety of labeling
methods suitable for the characterization of cellular behavior. In parallel,
we developed an innovative protocol to conjugate antibodies with nanopar-
ticles (AB-nanoparticles) to monitor specific antigen - receptor of desired
cells. We quantified SPIO-nanoparticle uptake into cells, cell viability, prolif-
eration and morphology. using our developed protocols, we are able to visu-
alize real-time SPION movement during cell division, redistribution and
frequency of cell mitosis. We observed initial endosome formation and the
fate of nanoparticles entrapped in endo-
somes under field emission scanning elec-
tron microscopy (FESEM).
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Dielectric spectroscopy allows non-invasive probing of biological cells. Infor-
mation on the cell membrane, cytoplasm, and nucleus can be obtained by
dielectric spectroscopy provided that appropriate experimental and numerical
tools are used in specific frequency ranges. The focus of this study is to
identify bioelectrical characteristics of human costal cartilage cells using a
microfluidic device for dielectric spectroscopy. An in house computer pro-
gram is developed to extract dielectric properties of biological cells from
raw cell suspension impedance data. The algorithm utilizes Maxwell-
Wagner mixture and double shell models to extract single cell dielectric
spectrum and cellular dielectric parameters, respectively. The dielectric
parameters of human costal chondrocytes are compared with melanoma, leu-
kemia, and electrically excitable cardiomyoblast cells in order to compara-
tively assess the electrical nature of chondrocytes. The results suggest that
electrical cell membrane characteristics of chondrocyte cells are closer to car-
diomyoblast cells than melanoma or leukemia cells. In addition, blocking
effects of Gadolinium is tested on chondrocyte, myoblast, and melanoma
cells. The significant decreases in cell membrane conductance and capacitance
values after treatment with Gadolinium are linked with ion channels activity
on chondrocyte cell membranes.
